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The apparatus required in the "chamber" process embraces
the sulphur-burning furnace, combined with a dust separator,
or purifier, and niter oven; the Glover tower for cooling the
gas, concentrating the chamber acid, and denitrating the nitrous
vitriol; the lead reaction chambers; and the Gay-Lussac tower
for absorbing the oxides of nitrogen.
In this process, the spent oxide is burned in a furnace, and
the gas thus produced in this sulphur furnace contains between
7 and 8 per cent of S02, the balance being excess nitrogen and
air. The sulphur furnace may be of any type suitable for the
purpose, the one shown in the diagram, Fig. 38b, combining the
furnace proper, the dust chamber, and the niter oven in one
setting. The furnace selected should be of a type which will
continuously supply a sulphur gas of constant quality and
quantity, and it should produce as little dust as possible; it
should be provided with accurate means for regulating the air
supply to the burning sulphur, as otherwise some of the sulphur
might sublime, and it should also be capable of maintaining a
constant temperature at the inlet to the Glover tower. Per-
haps the best furnace to meet these requirements is one of the
Wedge type, although a large number of furnaces of the general
design shown in the diagram are used. The Wedge, or mechani-
cal type of furnace, will give a regular supply of gas, and the
composition of the gas will be more constant than that produced
in the hand-fired furnace.
The gas leaving the sulphur furnace (B); Fig. 38b, contains dust,
and the greater portion of this dust is deposited in the dust
chamber (C), under the nitre pots CD), as the gas is caused to take
a tortuous path through the chamber. The gases now pass
over the niter pots, where the nitric acid required is introduced
in the form of a vapor, being generated by the action of sul-
phuric acid on sodium nitrate. In some plants liquid nitric
acid is introduced into the Glover tower, trickling through the
filling of the tower together with the nitrous vitriol. The re-
action in the niter pots may be expressed as
NaN03 + H2S04 = HN03 + NaHS04,
or the action of sulphuric acid on sodium nitrate,  produces
nitric acid and sodium acid sulphate, or niter cake.
This mixture of gases is now passed into the Glover tower (F),